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Cleaning Agent for Dentine Surfaces 



10 



When teeth are mended, especially teeth attacked by 
caries, the tooth is usually bored (ground) and the 
attacked dentine is removed. An amorphous smear layer 
will then be produced adhereing to the dentinal surface 
due to electrostatic attraction. The smear layer adhering 
to the dentine surface may contain microorganisms which 
can survive and grow below most types of fillings and 
their metabolism products may also damage the pulp. Thus, 
this amorphous smear layer should be removed and the 
dentinal surface be treated with an antibacterial cleaning 
solution as final step before filling or coating with a 
liner. It is essential that this is done so that the 
risk of bacterial growth in the space close to the 
dentinal surface is reduced as the retention of cement in 
15 the material insulating the dentine is improved. Such 
solutions should not have any irritating effect on the 
pulp when applied for about one minute. The known removal 
of the smear layer with demineralizing solutions is a 
questioned practice. While application of an acid on 
a dentinal surface for one minute has no irritating 
effect on the pulp, the orifices of the dentine channels 
expand and open and an even, organic film will remain 
between the channels. Therefore, the dentinal surface 
will be more difficult to dry and the adaptation to at 
25 least resinous materials is reduced. A dentinal surface 
with expanded dentine channels might result in an 
bacterial invasion in the dentine channels in case an 
infection should occur later. 



20 
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Now, it has been found that the smear layer can be 
removed effectively from the dentinal surface by means of 
a cleaning agent which contains as active substituent an 
invert soap and an ampholytic tenside together with minor 
amounts of complex forming agents. 

In the cleaning agent for dentinal surfaces accord- 
ing to the invention 10-90 parts by weight of an invert 
soap comprising a compound having the formula: 



f7 

R 6-?- CH 2- C 6 H 5 



Hal 



wherein Rg and R 7 independent of each other or loweralkyl 
10 having 1-4 carbon atoms, both preferably being methyl, 

R £ is alkyl having in average 8-16 carbon atoms and Hal 
o 

is halogen, preferably chlorine, but also fluorine, 
bromine or iodine, are in combination with 90-10 parts by 
weight of an ampholytic (amphoteric tenside) comprising 
15 a compound having the formula 



CH. 



20 



N 



R-C 



"CH, 



N. 



.C 2 H 4 O Rl 
CH 2 Z 



OH 



_l 

wherein R is the acyl radical of a fatty acid with 11-19 
carbon atoms, R 1 is CH 2 -C00M or M, Z is -C00M, -CH 2 -COOM 
or -CH-CH- - S0„M and M is an alkali metal, hydrogen or an 
OH 

organic base, or comprising a compound having the formula: 

I 4 

R_ - N - CH o -C00 
2 i Z 

R 5 

wherein R 2 is an alkyl group, preferably having 12-18 



BNSDOCID: <WO__8000057A1 J_> 



OiMPI 



* 

WO 80/00057 



PCT/SE79/00135 



carbon atoms in average, or an alkylamino ethyl or 
alkylamino propyl radical having 8-18 carbon atoms or 
an acylaminoethyl or an acylaminopropy 1 radical, the 
acyl radical of which has in average 12-18 carbon 
5 atoms, and wherein R 4 and R 5 either both are methyl 

groups or wherein R 4 is hydrogen and R 5 is an electron 
pair. A complexing agent in minor amounts is always 
present. The complexing,. agent is a sequestering agent 
of aminocarboxylic acid type and the ratio between the 
10 amounts of invert soap and ampholytic tenside to 
complexing agent is preferably 100:1 - 1:100. 

As is clear from the above the invert soaps are 
quaternary ammonium compounds. They have been used for 
a long time as disinfection agents; they are surface 
T5 active and have a dirt dissolving ability. 

The ampholytic tefisides, e.g. of the type di- 
carboxylated imidazolines, have been used in shampooing 
agents, but also in deodorizing agents together with 
chlorohexidine . They have also been used as ampholytes 
20 in rust removers and metal cleaning agents. 

The complex forming agents (the complexing agents, 
sequestering agents) are inter alia used analytically 
for forming complexes of metals, such as calcium. 

The ampholytic (amphoteric) tenside can preferably 
25 be a tenside in the following groups of tensides: 



R- C 

II 
N 



N 



CH. 



.C 2 H 4 0 Rl 



*CH 2 Z 



C 



OH 



wherein R is the acyl radical of a fatty acid with, on 
an average, 11-19 carbon atoms, conveniently 13-17 
carbon atoms, preferably 14-16 carbon atoms, R 1 is 
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CH 2 -C00M or H, Z is -C00M, -CH^COOM or -CH-CH 2 S0 3 M and 

OH 

M is an alkaline metal, H or the radical of an organic 
base, preferably an amine, which can be a heterocyclic 
amine or a triloweralkyl amine or a triloweralkanol 
amine, e.g. triethyl amine or triethanol amine. 

CH 3 

2. R 2 - NH - CCH 2 ) x - N + - CH 2 - COO" 

CH 3 

wherein R 2 is the acyl radical of a fatty acid with, on 
an average, 12-18 carbon atoms, and x is an integer of 
the value 1-4, preferably 2-3. 



CHt 
I + 3 

3. R - N - CH 9 - COO 

CH 3 

wherein R is an alkyl group, conveniently with 12-18 
10 carbon atoms, preferably a mixture of 12-18 carbon atoms. 

4. R 3 - NH - (CH 2 ) X - NH - CH 2 - COO" 

wherein R^ is an alkyl group with, on an average, 8-18 
carbon atoms, conveniently 10-14 carbon atoms, preferably 
12 carbon atoms, and x is an integer of the value 1-4, 
preferably 2-3. 

15 To sum up, these different groups of tensides 2-4 

can be written as 

R n - N - CH 2 'C00 



K 2 

R 



5 



wherein R ? is an alkyl group, conveniently with 12-1S 
carbon atoms, preferably a mixture of 12-18 carbon atoms 
or an alky laminoethyl or alkylaminopropy 1 group with 
20 8-18 carbon atoms, conveniently 10-14, preferably 12 
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carbon atoms (also a mixture with 8-18 carbon atoms is 
possible), or an acylaminoethyl or an acylaminopropyl 
group, where the acyl group has 12-18 carbon atoms on an 
average, preferably a mixture of 12-18 carbon atoms, and 
5 where R 4 and R & either both are methyl groups or where R 4 
is H and R 2 an electron pair. 

When M is an alkaline metal, it is preferably 
sodium, but can be lithium or potassium. 

The proportion of .the invert soap to the ampholytic 
10 tenside is not critical, but also extremely small amounts 
of the one constituent will produce a synergistic effect. 
Thus, 10-90 parts by weight of invert soap can be combined 
with' 90-10 parts by weight of ampholytic tenside. How- 
ever the proportion is conveniently about 1:1, e.g. 30-70 
15 parts by weight of invert soap and 70-30 parts by weight 

of ampholytic tenside, preferably 40-60 parts by weight of 
invert soap and 60-40 parts by weight of ampholytic 
tenside. 

Normally the agent consists of an aqueous solution, 
20 in which the active constituents are usually included in 
an amount of at least 0.1 g, conveniently at least 1 g of 
these two substances together per 1 (litre> solution. 
There is no upper limit, but not more than 50 g is 
conveniently used, preferably not more than 10 g together 
25 of these substances per 1 solution. Moreover, the solu- 
tion is conveniently buffered to .the isoelectric point of 
the ampholytic tenside. This is usually in the neutral 
range, say about P H 6.5-7.5. It is also suitable to add 
fluorine compounds, such as sodium fluoride, potassium 
30 fluoride and sodium monof luorophosphate . The amount of 
fluorine containing compound can be up to 100 g per 1 
solution, preferably maximum 50 g, say 20-35 g per 1 

^^The* complex forming agent Cthe sequestering agent) 
35 is e.g. of aminocarboxylic acid type, such as diethylene 
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triamine pentaacetic acid, nitriloacetic acid; ethylene 
diaminotetraacetic acid is above all suitable. Salts of 
these acids can also be used, e.g. the sodium or 
potassium salts-. These complex forming agents are 
5 preferably used in an amount of at least 0.1 g per 1 

solution, e.g. 0.5-5 g, say 3 g. The upper limit of the 
used amount is not critical, but is dependent on the 
time during which the agent may act on the tooth. Amounts 
of up to 15 g per 1 solution have been tested with 
10 success, but the amount preferably used is 1-2 g per 1 
solution. 

It has been found that grinding debris which adheres 
well to a ground dentine surface by electrostatic 
attraction, is easily removed by this content of complex 

15 forming agent. This grinding debris has previously been 
removed by means of surface active agents, but at grind- 
ing with diamond grinding debris will adhere so strongly 
that even the surface active solutions will not provide 
quite satisfactory results. 

20 It is known to remove grinding debris with ethylene 

diamine tetraacetic acid, but this treatment of the 
dentine surface has negative effects as it opens the 
orifices of the dentine channels and removes surrounding 
dentine, the surface becomes wetter and more difficult 

25 to drain and the treatment leaves a flat, thin film of 
organic substance, which may deteriorate the retention 
of cement and filling material. 

As the present dentine cleaning agent contains 
complex forming agents, this can be used in such a 

30 concentration that no negative effects arise and the 
dentinal surface becomes satisfactorily cleaned also 
at diamond grinding. It has also been found that this 
complex forming agent has a synergistic effect as to 
the antibacterial properties of the present solution. 
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Conventional agents, such as other detergents, 
foaming agents, flavoring agents etc. can be added to 
the cleaning agent according to the invention. 

The ingredients of the present cleaning agent for 
5 dentinal surfaces have been proposed and probably used 
alone, but not in combination, in agents for. tooth and 
mouth care. They then act on the enamel surfaces of the 
teeth, but do not contact the dentine of the tooth. The 
Swedish patent 7113041-3 teaches ampholytic tensides, 
10 the German specification 1,014,289 and the Swedish 
specification 7508867-4 a complexing agent and the 
Austrian specification 335,068 invert soap in agents- 

for tooth and mouth care. 

A suitable invert soap for use according to the 

15 invention is alkyldimethylbenzyl ammonium chloride. 
Its LD 5Q (lethal dose for 50 % of the test animals) 
amounts to 1173 mg/kg body weight of rats. The 
tolerance of mucous membrane has been tested by apply- 
ing once 0.1 ml to 10 % and 5 % diluted sample, 

20 respectively, to the conjunctival sack of a rabbit's 

eye. At these high concentrations irritation phenomena 
occurred in the form of red colouring. 

The ampholytic tenside is ionically balanced and 
its isoelectric point is at a pH of about 7.0. The 

25 cationic and anionic groups have an equivalent strength 
and the ampholytic tenside is therefore miscible with 
all anionic, cationic and nonionic tensides in all 
proportions, even if it reacts more anionically in the 
alkaline range and more cationically in the acid range. 

30 Consequently, both the anionic and the cationic groups 
are weak in the present amphoteric tensides, the effect 
of which is that the compounds do not tend to form in- 
soluble salts. The complete sodium salt is formed at 
pH 8-9 and the complete acid salts are formed at pH 5-6. 
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The present amphoteric tensides are non-toxic- The 
minimum lethal dose at intraperitoneal injection is, on 
an average, 4.0 g/kg. A simple lethal dose for 50 % of 
the test animals is, on an average, 10-15 g/kg. More- 
5 over, especially the coconut, lauric and capric acid 

derivatives have an evident detoxif icating and reducing 
effect on other substances, e.g. alcohol, emulsifiers 
etc. Furthermore, these amphoteric tensides can be 
biologically broken down. 
10 In the present antimicrobial agent the invert soap 

and the ampholyte show synergism. 

Compounds within the group 2) are e.g. TEGO- 
betaine, L7, which is a fatty acid amidopropyl dimethyl- 
amino acetic acid betaine of the formula 

CH 5 

C U-17 H 23-35 " CONHCCH 2 ) 3 - f - CH.COO" 

15 This compound contains consequently an acid amide 

group, a quaternary ammonium group and a carboxylic acid 
group. 

Examples of compounds in the group' 3) are compounds 
of the formulas 

CH, 
! 3 

stearyl - N - CH-COOH 
i L 
CH 3 

CH 3 

myristyl - N - CH 2 COOH 
CH 3 



lauryl - 
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1) 



38 % 



The hydrocarbon groups in these compounds are often 
mixtures of groups containing 12-14 or 10-18 carbon atoms 

An example of a compound in group 4) is TEGO 51, 
wherein R 3 is substantially a lauryl group (dodecyl) ; 
consequently the compound has the formula 

dodecyl - NH - CH.,CH 2 - NH - CH 2 COOH 

The invention is illustrated more closely by the 
following examples. 

Example 1 . 
Amphoteric-2 

Benzalkonium chloride 
EDTA-diNa-salt 
Buffer solution pH 7 . 3 
Aqua dest. 
Example 2 
Amphoteric-2 
Benzalkonium chloride 
EDTA-diNa-salt 
Sodium fluoride 
Buffer solution pH 7.3 
Aqua dest . 
Example 3 . 

Dodecyl-di- (aminoethyl) -glycine 
Benzalkonium chloride 
Nitrilotriacetic acid-diNa-salt 

Sodium fluoride 
Buffer solution pH 7 . 3 
Aqua dest. 
Example 4 . 

Fatty acid amidopropyl-dimethyl- 
amino-acetic acid betaine-) 

Benzalkonium chloride 
.3) 



,1) 



38 % 



0.30 g 
0.10 g 
0.20 g 
1 .00 g 
ad 100 ml 

0.30 g 
0.10 g 
0. 20 g 
1 .00 g 
1 .00 g 
ad 1 0 0 ml 

1 .00 g 
0.10 g 
0.20 g 
3.00 g 
1 .00 g 
ad 100 ml 



DTPA-diNa-salf 
Buffer solution pH 7 . 5 
Aqua dest. 



0.80 g 
.0.20 g 
0.20 g 
1 .00 g 
ad 100 ml 
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1 ^ 2-"cocoyl"-1 - (sodium carboxymethyl) - 1 -2- (carboxy- 
methoxy)ethyl-2-imidazolinium hydroxide 

2) @CH 3 

Ch-17- H 23-35 CONH-(CH 2 ) 3 - N - CH 2 COO" ■ 

CH 3 

"^Diethylene diamino pentaacetic acid-diNa-salt 

For comparison, teeth to be extracted were ground 

with a diamond point using high speed, 200,000 - 300,000 

r/min. The preparation was performed under water spray 

2 

5 until flat areas of 1.5-2 mm of the dentine were 

exposed- After preparation, the patients were allowed 
to rinse, thus contaminating the cut surfaces with 
saliva. Then, the surfaces were sprayed with ample 
amounts of water and dried for 5 seconds with compressed 

10 air before the experimental cleaning. The cleaning 

solution was applied by initial scrubbing of the surface 
for 5 seconds x^ith a soaked cotton pellet. The solution 
was then allowed to remain in contact with the cut 
surface for 60 seconds before another 5 seconds of 

15 scrubbing. After final drying with an air jet for 5 
seconds the tooth was extracted. The extracted tooth 
was immediately placed in a 1 0 % .neutral buffered formalin 
solution. Using conventional techniques, the ground 
surfaces were prepared and examined in a scanning 

20 electron microscope. The pictures were examined and 
graded by experienced examiners. The degree 0 
represents dentine surface completely covered with a 
smear layer without anatomical details such as dentinal 
tubule apertures, while degree 3 represents a surface 

2 5- with the tubul apertures open and slightly filled with 
cutting debris and with the intertubular area without 
any signs of smear layer. 
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For this comparison, the known solution (Tubulicid 
Blue Label®) and a solution according to example 1 were 
used. The results are shown on the accompanied drawing 
where Fig. 1 shows the result obtained by the known 
5 solution and Fig. 2 shows the result obtained by the 
solution of example 1 . The known solution contains 
chlorohexidine-digluconate 0.1 g; dodecyldiamino ethyl 
glycine (9 % solution) 1.0 g; aqua dest. ad 100 g. 

The cleanliness of Fig. 1 is. estimated to grade : 1 ; 
10 a thin amorphous smear layer covers the surface. 

Deposition of tubule apertures is indicated by slight 
elevations. The magnification is 1100 x. 

The surface shown in Fig. 2 is graded 3; the tubule 
apertures are clearly visible; magnification 1100 x. 
•jS Thus, a cleaning solution according to the present 

invention has the ability to remove most of smear layer 
produced during grinding without opening too many tubule 
apertures or removing peritubular dentine. 

The cleaning agent of example 1 being the preferred 
20 solution, thus, behaves in an unexpected way by removing 
most of the smear layer without causing damage to the 
dentinal surface itself. 
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WHAT IS CLAIMED IS: 

1. Cleaning agent for dentine surfaces, comprising 
10-90 parts by weight of an invert soap comprising a 
compound having the formula: 



R 6 -N-CH 2 -C 6 H 5 



1 - 



Hal 



wherein R- and R ? independent of each other are loweralkyl 
having 1-4 carbon atoms, R & is alkyl having on an average 
8-16 carbon atoms and Hal is a halogen atom, and 90-10 
parts by weight of an ampholytic tenside comprising a 
compound having the formula: 



CH 

N CH. 



R — C- 



N" 



,C 2 H 4 0 Rl 
~CH 2 Z 



OH' 



II 



wherein R is the radical of a fatty acid having on an 
average 11-19 carbon atoms, R 1 is -CH^COOM or M, Z is 
-COOmI -CH 2 -C00M or -CH-CH 2 -S0 3 M and M is an alkaline 

OH 

metal, hydrogen or the residue of an organic base, or 
comprising a compound having the formula: 



R 2 - N - CH 2 -C00 

^5 



III 



wherein R 2 is an alkyl group, an alkylamino acyl or 
alkylamino propyl group having 8-18 carbon atoms or an 
acylamino ethyl or acylamino propyl group, the acyl 
group of which has 12-18 carbon atoms on an average 
and wherein R 4 and R 5 both are methyl groups or R 4 is 




^ w.po 



BNSDOCID: <WO_8000057A1_I_> 



WO 80/00057 



13 



PCT/SE79/00135 



hydrogen and R 5 is an electron pair, and minor amounts 
of a sequestering agent. 

2. Cleaning agent according to claim 1, wherein 
the sequestering agent is of aminocarboxylic acid type 
and the ratio between the amount of invert soap and 
ampholytic tenside to sequestering agent is 100:1 - 100:1. 

3. Cleaning agent according to claim 1 or 2 , 
wherein R 3 and/or R y is methyl. 

4. Cleaning agent according to any one of claims 
1-3, wherein M as an alkaline metal is sodium. 

5 Cleaning agent according to any one of claims 
1-4, wherein R 2 as alkyl group has 12-18 carbon atoms on 
an average. 

6. Cleaning agent according to any one of claims 
1-4 wherein R 2 as alkylaminoethyl or alkylaminopropyl 
group has 10-14 carbon atoms, preferably 12 carbon atoms 
on an average. 

7. Cleaning agent according to any one of claims 
1-4, wherein R 2 as an acylaminoethy 1 or acylaminopropyl 
group on an average has 12-18 carbon atoms in the acyl 

group thereof. 

8. Cleaning agent according to any one of claims • 
1-7, wherein the sequestering agent is ethy lenediamine 
tetraacetic acid or a salt thereof. 

9. Cleaning agent according to any one of claims 
1-8, wherein the agent is an aqueous solution in which 
the invert soap and the ampholytic tenside are present 
in an amount of 0.1-10 g per litre solution and that 
the sequestering agent is present in an amount of 0.1- 
10 g per litre solution. 
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